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ary to dig down to the sewer, break through its walla, remove the obstruction and then close in the sewer again, ready to cause the same trouble at a later date. The opposition to manholes seems to have been due to a fear of sewer air escaping from them, something which is not surprising in view of the contemporary accounts of the evil odors from defective drains The engineers of the London parishes finally succeeded in obtaining authority to construct manholes, after they were able to prove that it was much cheaper to remove the grit from sewers through them than to break a hole in a sewer each time it had to be cleaned. It was not until later, however, that the value of manholes on email sewers became recognized, and the principle became established that there should be no change of grade or alignment in a sewer between points of access to it, unless the sewer were large enough to enable a man to pass through it readily. There is one modification of this rule which has been permitted to some extent, consisting of the use of a lamphole at changes in grade and more rarely at changes in alignment. Some engineers omit a manhole when it is closer than 200 ft each way from other manholes, and substitute a lamphole Such practice has never been general, and the use of lampholes in any situation is not regarded with favor by most engineers.
Manholes are usually placed from 200 to 500 ft apart, but on large sewers, say where the diameter is 48 in. or larger, some engineers are using spacmgs of 1,200 and 1,500 ft., since inspections can be more easily made or work earned on under less trying conditions than with smaller diameters.
After the general acceptance of the principle that manholes should be placed at changes in line and grade in small sewers, there was a tendency for a time to go to the opposite extreme and put them in at too frequent intervals This is objectionable because of the unnecessary cost and the inevitable injury to pavements caused by the presence of manhole frames in the roadway.
The great majority of manholes are constructed of brick, nlthough under some conditions concrete may be used to advantage, particularly where a large number are to be built, so that standard forms may bo utilized, or where the manholes are very deep, requiring considerable masonry The expense of forms, the delay which their preparation frequently entails, the difficulty of placing them and of fixing the steps in the concrete, and the small quantity of concrete required, usually make it more economical to employ brick upon ordinary manhole construction.
In designing manholes, they should be arranged so as to provide easy ingress and egress and be large enough for the particular work for which they are designed. In some manholes, the clearance opposite the steps is not sufficient for a man to pass up or down without considerable